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no preoperative factors were independently associated with postoperative
mortality.
Conclusions: AGI incidence has progressively declined during the
span of our study in association with decreased open and increased endovas-
cular aortic aneurysm repairs. Aortic surgery for AGI is associated with very
highmorbidity andmortality rates, along with prolonged lengths of stay and
elevated hospital charges. The outcomes of operations for AGI are better in
younger patients and higher volume hospitals.
In-Hospital and Postdischarge Venous Thromboembolism After Vas-
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Objectives:Recent single-center reports demonstrate high (up to 10%)
incidence of postoperative venous thromboembolism (VTE) after major
vascular surgery. Moreover, vascular patients rarely receive prolonged pro-
phylaxis, despite evidence that it reduces postdischarge events. The objective
of our study was to use a national, prospective, multicenter database to (1)
define the frequency of overall and postdischarge VTE after major vascular
operations and (2) assess risk factors associated with VTE development.
Methods: Patients who experienced a VTE after elective vascular
procedures (n  45,548) were identified from 2007 to 2009 National
Surgical Quality Improvement Program database. The vascular procedures
included carotid endarterectomy (CEA; n 20,785), open thoracoabdomi-
nal aneurysm (TAAA) repair (n  361), thoracic endovascular aortic repair
(TEVAR; n  732), open abdominal aortic aneurysm (AAA) repair (n 
6195), endovascular aneurysm repair (EVAR; n  7361), and infrainguinal
bypass graft (BPG; n  10,114).
Results: VTE was diagnosed in 332 patients (0.7%), consisting of
pulmonary embolism (PE) in 0.2% and deep venous thrombosis (DVT) in
0.6%. TAAA repair had the highest rate of VTE (4.2%), followed by TEVAR
(2.2%), open AAA repair (1.7%), BPG (1.0%), EVAR (0.7%), and CEA
(0.2%) (P  .0001). Forty-one percent of these VTEs were diagnosed after
discharge. The number of days (mean standard deviation) from operation
to DVT and PE were 11.12 7.76 and 11.40 8.56 days, respectively. On
multivariate analyses, type of surgical procedure, totally dependent func-
tional status, disseminated cancer, postoperative organ space infection,
postoperative cerebrovascular accident, failure to wean from ventilator48
hours and return to the operating room were significantly associated with
development of VTE (Table). In those experiencing a DVT or PE, overall
mortality increased from 1.5% to 6.2% and from 1.5% to 5.7%, respectively
(P  .05 for both).
Conclusions: Postoperative VTE is associated with type of vascular
procedure and is highest after operations in the chest and abdomen/pelvis.
About 40% of VTE events in elective vascular surgery patients were diag-
nosed after discharge. Future studies should evaluate the benefit of DVT
screening or postdischarge VTE prophylaxis in high-risk patients.
Table. Multivariate analyses of venous thromboembolism
Parameter OR 95% CI
Procedurea
TAAA 3.71 1.12-12.26
TEVAR 4.96 1.94-12.69
Open AAA 4.23 2.23-7.99
Infrainguinal bypass graft 3.33 1.67-6.63
EVAR 2.82 1.46-5.47
Totally dependent functional status 1.96 1.18-3.28
Postoperative CVA 2.58 1.14-5.81
Disseminated cancer 16.39 3.10-83.33
Organ space infection 3.25 1.10-9.61
Failure to wean 4.18 2.18-8.06
Return to operating room 2.09 1.34-3.27
AAA, Abdominal aneurysm repair; CI, confidence interval; CVA, cerebro-
vascular accident; EVAR endovascular aneurysm repair; OR, odds ratio;
TAAA, thoracoabdominal aneurysm repair; TEVAR, thoracic endovascular
aortic repair.
aReference category for procedure: carotid endarterectomy.
Effectiveness of Isolated Pectoralis Minor Tenotomy (PMT) in Se-
lected Patients With Neurogenic Thoracic Outlet Syndrome (NTOS)
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Washington University in Saint Louis, St. Louis, Mo.
Objectives: Pectoralis minor tenotomy (PMT) is a potential surgical
option for selected patients with neurogenic thoracic outlet syndrome
(NTOS. The purpose of this study was to evaluate the effectiveness of
isolated PMT as compared with supraclavicular decompression (SCD: sca-
lenectomy, neurolysis, and first rib resection) first.
Methods: Data were obtained for 200 patients undergoing opera-
tive treatment for disabling NTOS between 2008 and 2011. Patients
with physical examination findings limited to the subcoracoid space were
offered isolated PMT (n  57), whereas those with scalene triangle
findings were offered SCD first (n  143). Functional outcomes were
assessed using the Disabilities of the Arm, Shoulder and Hand (DASH)
survey instrument.
Results: There were no significant differences (P .05) between PMT
and SCD patients with respect to age (37.1 0.9 years), sex (73.0% female),
side affected (52.0% right, 14.5% bilateral), presence of depression (36.0%),
history of injury (53.5%), or the nature, duration, and magnitude of symp-
toms. Diagnostic muscle blocks were positive in 27 of 34 PMT (79.4%)
patients. Mean preoperative DASH scores were similar between PMT and
SCD groups (49.9  3.6 vs 50.8  1.6), but previous use of opiate pain
medications was higher in PMT patients (45.6% vs 20.3%, P  .0004). All
PMTs were conducted as outpatient procedures, whereas mean hospital stay
after SCD was 4.8  0.1 days. Mean DASH scores at 3 months were
significantly improved after PMT (29.6 4.2, P .0005) and SCD (39.3
2.3, P  .0001), but the extent of improvement in DASH scores was not
significantly different between groups (32.1%  9.4% vs 23.9%  4.7%).
There were also no significant differences in the proportion of patients
demonstrating functional improvement (75.0% vs 73.3%) or use of opiate
medications (35.1% vs 27.3%).
Conclusions: Isolated PMT was effective treatment for NTOS in
properly selected patients, demonstrating clinical and functional outcomes
similar to conventional SCD. These findings support an important role for
PMT in the management of NTOS.
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Objectives: This study examined associations between age, gender,
clinical factors, and outcome after EVAR.
Methods: Data on patients who underwent EVAR between 1997 and
2011 at our institution have been analyzed. SVS comorbidity scores were
used to stratify patients into good risk (score 10) or high-risk category
(score 10). End points were early and late mortality, morbidity, reinter-
ventions, ruptures, and survival. Questionnaires were mailed to update
follow-up information. The Kaplan-Meier method was used to estimate
survivals. Associations with outcomes were assessed with 2 test or Cox
proportional hazards regression.
Results: The study comprised 1008 consecutive patients (133
women, 875 men), who were a mean age of 76 years (range, 49-99
years). Technical success was 96%, including 99% for elective EVAR,
100% for symptomatic abdominal aortic aneurysms (AAA), and 95% for
ruptured AAA (RAAA; P  .001) In-hospital mortality was 1.6% (16 of
1008); elective EVAR: 1% (9 of 922), symptomatic AAA: 4.5% (2 of 44),
and RAAA: 11.9% (5 of 42; P  .001). Thirty-day elective mortality was
2.2% (8 of 369) in high-risk patients, and 0.2% (1 of 552) in good-risk
patients (P  .003). Follow-up averaged 3.4 years (range, 1 month-13.5
years). Clinical presentation (elective vs symptomatic or ruptured) was
associated with 5-year survival of 64.08% vs 56.08% or 57.42%. After
elective EVAR, 5-year survival was 72% for good-risk and 51% for
high-risk patients (P  .001); both had similar freedom from complica-
tions (75% vs 75%, P  .56), reinterventions (75% vs 78%, P  .76), or
rupture (99% vs 100%, P  .73). Age and high surgical risk were
associated with complications (P  .03) and early and all-cause late
mortality (P .001). Female gender was not associated with a significant
increase in mortality, although it was associated with complications
(Table).
Conclusions:EVAR can be performedwith a low rate of complications
and mortality, even in high-risk patients or in those with symptoms or
rupture. Urgent presentation, age over 80 years and high co-morbidity
scores are associated with complications and higher mortality. Although
female sex is associated with complications, women did not have a signifi-
cantly higher mortality than men.
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Table. Outcomes after endovascular aneurysm repair by gender
Sex
Early (30-day) complications Early death
Early or late
death
n/N (%)
OR
(95% CI) P n/N (%)
HR
(95% CI) P
HR
(95% CI) P
Female 32/133
(24.1)
1.8 (1.2-
2.8)
.007 4/121
(3.3)
2.3
(0.7-7.2)
.16 1.2
(0.8-1.6)
.35
Male 129/875
(14.7)
1.0 12/812
(1.5)
1.0 1.0
CI, Confidence interval; HR, hazard ratio.
Changing Presentation of Knee Dislocation and Vascular Injury: From
High-Energy Trauma to Low-Energy Falls in the Morbidly Obese
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Objectives: Reports in the surgical literature of low-energy (LE) knee
dislocations (KDs) in obese patients have been increasing in recent decades.
Little is known about the risk factors for KD by LE mechanisms and the
outcomes of these patients compared with those with high-energy (HE)
trauma.
Methods: All complete KDs presenting to the emergency department
of a large urban level I trauma center were reviewed. Patient demographics,
body mass index (BMI), injury mechanism, associated neurovascular inju-
ries, and vascular repairs required were recorded. Risk factors for KD and
concomitant injuries were compared between HE dislocations (defined as
motor vehicle accidents) and LE dislocations (defined as low energy falls or
sports injuries).
Results: Between January 1995 and April 2012, there were 53 patients
with KD, of which 28 (52.8%) had HE injuries and 25 had LE injuries, with
18 (34.0%) of the latter group classified as obese (BMI30 kg/m2; Table).
LE KDs in obese patients were associated with increased rates of concomi-
tant arterial and nerve injuries compared with both HE KD patients and
nonobese LE KD patients (P .04 and P .001, respectively). The rates of
arterial and nerve injuries were greatest in the most obese (BMI  40
kg/m2; P  .01 and P  .001, respectively). Despite the isolated nature of
their injury, obese patients with LE KD stayed in hospital just as long as
multisystem trauma, HE KD patients and significantly longer than non-
obese LE KD patients. During a 17-year period, LE KD in the obese
represented an increasing proportion and eventual majority of all KDs at our
institution (P  .02).
Conclusions: LE KDs in obese patients are becoming increasingly
prevalent. These patients are more likely to have vascular and nerve injuries
and are more likely to require open vascular repair than patients with HE
trauma or nonobese patients with LE KD. The epidemic of obesity in the
United States presents unique challenges in the management of KD.
Table. Knee dislocations and associated injuries by mechanism and body
mass index (BMI; kg/m2)
Characteristic
High-energy
(n  28)
Low-energy
BMI 30 BMI 30 BMI 40
(n  7) (n  18) (n  13)
Isolated extremity injury, No. (%) 12 (42.9) 5 (71.4) 18 (100) 13 (100)
Any vascular injury, No. (%) 3 (10.7) 0 (0) 6 (33.3) 5 (38.5)
Popliteal repair, No. (%) 2 (7.1) 0 (0) 5 (27.8) 5 (38.5)
Nerve injury, No. (%) 2 (7.1) 1 (14.3) 9 (50.0) 7 (53.9)
Length of stay, mean  SD days 11.4  15.9 3.7  3.0 8.1  9.3 9.2  10.8
SD, Standard deviation.
Medicare Age-Stratified Comparative Effectiveness of Carotid Revas-
cularization Procedures: A National Evaluation
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Objective: The Center for Medicare and Medicaid Services (CMS)
recently convened a meeting to discuss the National Coverage Decision for
carotid artery stenting (CAS). This study evaluates the national outcome of
carotid revascularization stratified by Medicare age (65 years).
Method: Data from the Nationwide Inpatient Sample (Healthcare
Cost and Utilization Project, Agency for Healthcare Research and Quality)
were used to identify all patients who underwent carotid endarterectomy
(CEA) and CAS during a 5-year period (2005 to 2009). The primary end
point was death, stroke, or cardiac complications.
Results:A total of 678,081 hospitalizations were identified with 87.9%
(595,813) CEA and 12.1% (82,268) CAS. Most of the total procedures
were done in patients aged65 years (513,393; 75.7%). CAS patients were
more likely to be symptomatic (11.8% vs 8.7% for65 years, 16.0% vs 11.3%
for 65 years; P  .0001), had emergent/urgent admissions, and had the
procedure at a teaching hospital. About one-third of patients aged65 years
(32.1% CEA vs 32.3% CAS, P  NS) and more than half of patients aged
65 years (53.6% CEA vs 56.7% CAS; P .0001) were medically high risk.
The Table reveals the rates of the primary end point in the different
subgroups. Multivariate logistic regression showed that CAS, being symp-
tomatic, and “high-risk” status were independent predictors of the primary
end point in both age groups. CAS was also associated with significantly
higher costs than CEA.
Conclusions: This population-based evaluation showed that CAS was
associated with higher rates of adverse outcomes and cost in patients of
Medicare age.
Table. Incidence of primary endpoint (death, stroke, cardiac) in patients
undergoing carotid revascularization.
Patient subgroup CEA 95% [CI] CAS 95% [CI] P value
Entire cohort 4.3% 4.1-4.4 6.0% 5.4-6.4 .0001
Age 65 3.6% 3.4-3.9 5.2% 4.5-5.9 .0001
65, asymptomatic 3.0% 2.8-3.3 3.9% 3.2-4.6 .0127
65, symptomatic 8.3% 7.4-9.3 12.0% 9.9-14.1 .0034
Age 65 4.5% 4.3-4.7 6.3% 5.7-6.8 .0001
65, asymptomatic 3.8% 3.6-4.0 4.1% 3.6-4.6 .2573
65, symptomatic 12.0% 11.2-12.8 22.5 20.2-24.7 .0001
CAS, Carotid artery stenting; CEA, carotid endarterectomy; CI, confidence
interval.
Variation in Smoking Cessation After Vascular Operations
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Objectives: Smoking is the most important modifiable risk factor for
patients with vascular disease. Vascular operations represent a potential
opportunity for surgeons to influence smoking cessation. The purpose of
this study was to examine smoking cessation rates after vascular procedures
and delineate factors predictive of postoperative smoking cessation.
Methods: The Vascular Study Group of New England (VSGNE)
registry was used to analyze smoking status preoperatively and at 1-year
follow-up. Of 10,734 patients who underwent operations between 2003
and 2009, follow-up smoking data were available for 7807 (73%). Subse-
quent procedures on a single patient were excluded. Factors independently
associated with smoking cessation were determined using multivariate anal-
ysis. Variation between centers was evaluated by calculating expected rates of
cessation from the multivariate model and by analysis of means. VSGNE
surgeons were surveyed regarding their smoking cessation techniques (an
85% response).
Results: At the time of their procedure 2,606 of 7,807 patients (33%)
were self-reported current smokers. Of these, 1,177 (45%) quit within the
first year of surgery, with significant variation by procedure type (CAS, 27%;
carotid endarterectomy, 43%; infrainguinal bypass, 46%; endovascular aneu-
rysm repair, 49%; open abdominal aortic aneurysm [AAA] repair, 50%). Age
70 years (odds ratio [OR], 1.90; 95% confidence interval [CI], 1.30-2.76,
P .001), dialysis dependence (OR, 2.38; 95%CI, 1.04-5.43; P .04), and
open AAA repair (OR, 1.30; 95% CI, 1.03-1.63, P  .027) were indepen-
dently associated with smoking cessation. Chronic obstructive pulmonary
disease (OR, 0.76; 95% CI, 0.65-0.9, P .001) and CAS (OR, 0.5; 95% CI,
0.27-0.92, P  .025) were associated with continued smoking. Indepen-
dent of these factors, there was significant variation in smoking cessation
rates based on surgeon (from 17 to 85%) and center (from 28 to 62%, Fig).
Among survey respondents, 85% offered pharmacologic therapy and/or
referral to a smoking cessation specialist. Patients of these surgeons had
higher smoking cessation rates than those who did not offer medications or
referral (48% vs 33%, P  .001).
Conclusions: Patients frequently quit smoking after vascular surgery,
particularly after open AAA repair, but cessation rates vary widely between
centers and surgeons. This variation indicates an opportunity for vascular
surgeons to impact smoking cessation at the time of surgery.
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